Type 1 G M~-g a n g l i o s i d o s i s p r e s e n t s i n e a r l y i n f a n c y w i t h a pseudo-Hurler phenotype. Type 2 begins about 1 y e a r of age w i t h n e u r a l b u t l i t t l e o r no s k e l e t a l involvement and no vfsceromegaly. 8-galactosidase (0-gal) a c t i v i t i e s were measured w i t h t h e 4-methylumbelliferyl s u b s t r a t e i n s t r a i n s from two t y p e 1 and f o u r t y p e 2 p a t i e n t s . I n normal s t r a i n s , pH optimum is 4.4 and 95% of o r i g i n a l a c t i v i t y i s d e s t r o y e d a f t e r 2 min a t 55OC. A minor component is v e r y h e a t s t a b l e and h a s g r e a t e r a c t i v i t y a t pH 3 . 8 t h a n 4.4. I n t y p e 1 s t r a i n s , r e s i d u a l 8-gal a c t i v i t y is l e s s t h a n 1% of normal, h a s a pH optimum around 3.7 and i s v e r y thermostable. I n t y p e 2 s t r a i n s , r e s i d u a l a c t i v i t y is about 3 X of normal, has a pH optimum around 4.4 and its t h e m o s t a b i l i t y p r o f i l e is b i p h a s i c , t h e l a r g e r component r e p r e s e n t i n g t h e major heatl a b i l e s p e c i e s of 0-gal i n normal s t r a i n s . One of o u r t y p e 2 s t r a i n s was d e r i v e d from a p a t i e n t whose l i v e r 8-gal had a pH optimum around 6.5 w i t h t h e p-nitrophenyl s u b s t r a t e . Ano t h e r was from a p a t i e n t whose l i v e r 0-gal had a s i m i l a r pH optimum w i t h t h e 4-methylumbelliferyl s u b s t r a t e . Thus, t h e r e s i d u a l 8-gal a c t i v i t y i n t y p e 2 i s t i s s u e -s p e c i f i c .
The
, t y p e 3 c e l l s t r a i n is from a p a t i e n t w i t h a c l i n i c a l c o u r s e l e s s s e v e r e than t y p e 2. Its 8-gal a c t i v i t y i s s e v e r a l times g r e a t e r t h a n t h o s e of t y p e 2 s t r a i n s and i t s t a i n s normally Delayed growth, retarded intellect, premature senescence, shortened life expectancy, and other clinical signs which autosomal trisomy syndromes have in common and, perhaps, the increased susceptibility to malignancy, suggest a basic derangement of cellular regulation.
As patients with Down's syndrome have a decreased rate of DNA synthesis both in fibroblasts and in lymphocytes and as patients with trisomy 13, 18 and 21 have less than normal numbers of cells in different organs, the question arises whether these findings may be related to alterations in the cell cycle. We measured the length of cell cycles in patients with abnormal chromosomal constitutions by pulse labeling cultured fibroblasts and counting the proportion of labeled metaphases every 3 hdurs for 30 hours. Patients with trisomy 13, 18 and 21 and other chromosomal anomalies all demonstrated an increase in the total length of the cell cycle and particularly in the length of GI.
Thus, it would appear that the addition of a particular chromosome has ageneral effect on the length of the cell cycle leading to slowing of the rate of cell proliferation and consequently to growth retardation and, perhaps, also a specific effect on the differential mitotic rate at certain developmental stages at times when increased activity of particular cells is required, leading to specific congenital anomalies.
DERMATOGLYPHICS AND SYSTEMIC LUPUS ERYTHEMATOSUS ( S L E ) , Q.H. Q a z i , S.M. F i k r i g , E.M. S m i t h w i c k , E.R.
G r i m e s a n d D. K a p l a n , D e p t . o f P e d i a t r i c s , S.U.N.Y., D o w n s t a t e Med. C t r . , B r o o k l y n , New Y o r k D e r m a t o g l y p h i c p a t t e r n s w e r e s t u d i e d i n 3 2 b l a c k f e m a l e p a t i e n t s w i t h SLE a n d c o m p a r e d t o 1 0 0 b l a c k f e m a l e controls. T h e d i g i t a l p a t t e r n f r e q u e n c i e s are s h o w n b e l o w . D i g i t a l P a t t e r n T y p e F r e q u e n c y UL RL W A P a t i e n t s 2 2 4 ( 7 0 % ) 7 ( 2 . 2 % ) 7 2 ( 2 2 . 5 % ) 1 7 ( 5 . 3 % )
C o n t r o l s 5 8 8 ( 5 8 . 8 % ) 1 7 ( 1 . 7 % ) 3 1 3 ( 3 1 . 3 % ) 8 2 ( 8 . 2 % ) P a t i e n t s w i t h SLE, c o m p a r e d t o t h e c o n t r o l s h a d a s i g n i f i c a n t l y i n c r e a s e d f r e q u e n c y (~( 0 . 0 0 5 ) o f u ln a r l o o p s a n d d e c r e a s e d f r e q u e n c y (p<O.OOS) o f w h o r l s .
No s i g n i f i c a n t d i f f e r e n c e s w e r e f o u n d i n p a t t e r n f r e q u e n c i e s i n h y p o t h e n a r , t h e n a r , t h i r d a n d f o u r t h i n t e r d i g i t a l areas a n d summed a t d a n g l e s .
T h e a b n o r m a l d e r m a t o g l y p h i c p a t t e r n f r e q u e n c i e s noted i n t h e p r e s e n t s t u d y i s n o t s u f f i c i e n t t o a i d i n t h e d i a g n o s i s o f SLE b u t t h e a s s o c i a t i o n may rep r e s e n t a p r e m a t a l a n d / o r g e n e t i c c h a r a c t e r i s t i c w h i c h may c o n t r i b u t e t o t h e u n d e r s t a n d i n g o f SLE. Table. P a t t e r n Frequencies White Black C o n t r o l s Mongols C o n t r o l s Mongols (500) 4.9 0.3 3.8 0.0 P a t t e r n f r e q u e n c i e s i n Black and White c o n t r o l s a r e s i g n i f ic a n t l y d i f f e r e n t : ld and Ld p a t t e r n s a r e more f r e q u e n t i n White c o n t r o l s w h i l e W and Lt p a t t e r n s a r e more f r e q u e n t i n Black c o n t r o l s . However, t h e f r e q u e n c i e s o f p l a n t a r h a l l u c a l p a t t e r n s i n White and Black mongols a r e n o t s i g n i f i c a n t l y d i ff e r e n t from one a n o t h e r . T h i s o b s e r v a t i o n s u g g e s t s t h a t t h e Down's anomaly produces s i m i l a r dermatcqlyphic changes i n Black and White mongols independent of e x i s t i n g r a c i a l d i f f e re n c e s i n t h e p a t t e r n f r e q u e n c i e s .
Brooklyn, N.Y. The p l a n t a r h u l l u c a l dermatcqlyphic p a t t e r n s were s t u d i e d i n 49 Black mongols compared t o t h e p a t t e r n s of 200 s l a c k c o n t r o l s . The r e s u l t s of t h e s t u d y along w i t h t h o s e of White c o n t r o l s and mongols (Walker 1958) a r e s m a r i z e d i n t h e
EARLY CHILDHOOD DEVELOPMENT OF FOUR BOYS WITH 47,XXY KARYOTYPE. Arthur Robinson, Mary Puck, Katherine Tennes, Kathleen Bryant, Univ. of Colo. Med. C t r . , Denver, Colo.
I n f a n t s i d e n t i f i e d a t b i r t h i n a n e~i d e m i o l o g i c a l s t u d y -of s e x chromosome anomalies a r e e n r o l l e d i n a v o l u n t a r y long-term e v a l u a t i o n program.
Case h i s t o r i e s o f t h e first
f o u r boys i n t h e s e r i e s w i t h 47,XXY karyotype a r e presented.
They have been followed from b i r t h f o r s i x t o n i n e y e a r s w i t h r e g u l a r and f r e q u e n t p h y s i c a l and p s y c h o l o g i c a l evalua t i o n s . Close c o o p e r a t i o n w i t h t h e c h i l d r e n ' s p a r e n t s was maintained t o p r o v i d e f a m i l i e s w i t h s u p p o r t i v e c o n s u l t a t i o n . R e s u l t s demonstrate t h a t t h e i r development s o f a r c l e a r l y f a l l s w i t h i n normal range. Minor d e v i a t i o n s i n motor, speech,
and emotional development suggest a common u n d e r l y i n g p a t t e r n , although f o u r c a s e s a r e t o o few on which t o e s t a bl i s h a r e l a t i o n s h i p between karyotype and phenotype. The d a t a , however, s u g g e s t t h a t symptomatology which has been r e p o r t e d i n s e l e c t e d c h i l d r e n with a 47,XXY karyotype may be s t r o n g l y dependent on f a c t o r s o t h e r t h a n t h e chromosomal c o n s t i t u t i o n , and t h a t a p p r o p r i a t e environmental sustenance may minimize e l e v a t e d r i s k s due t o t h e marked g e n e t i c d e f e c t .
DIRECT Although g e n e t i c d i s e a s e s a r e u s u a l l y d e s c r i b e d i n terms of enzyme f u n c t i o n and s t r u c t u r e , f u r t h e r understanding of g e n e t i c mechanisms i n t h e human w i l l a l s o depend upon t h e a b i l i t y t o p h y s i c a l l y i s o l a t e and c h a r a c t e r i z e s p e c i f i c human genes. We have used thermal f r a c t i o n a t i o n s , molecular h y b r i d i z a t i o n and s e q u e n t i a l e q u i l i b r i u m d e n s i t y g r a d i e n t s t o p u r i f y t h e human genes of 285 and 18s RNA -t h e n u c l e i c a c i d components of r i b osomes. The g e n e t i c sequence was i s o l a t e d a s a rRNA/DNA h y b r i d which was homogenous a s demonstrated by a s h a r p m e l t i n g t r a ns i t i o n a t 80' i n 0 . 1 x SSC. Linkage of 28s RNA and 1 8 s RNA genes on t h e same i s o l a t e d sequence was demonstrated by i s o l at i o n of 28s RNAIDNA h y b r i d s , followed by 1 8 s h y b r i d i z a t i o n w i t h t h a t molecule. The s p e c i f i c g r a v i t y of t h e h y b r i d (1.745) i n d i c a t e s t h a t 30% of t h e DNA sequence i s complimentary t o 28 & 18s MA. The remainder i s probably accounted f o r by t r a ns c r i b e d precusor molecules and n o n t r a n s c r i b e d "spacer" r e g i o n s . The chromosomal l o a l i z a t i o n of rDNA was p o s s i b l e by a method T i n which we added H-Uridine t o human c e l l s a u x o t r o p h i c f o r u r i d i n e t o a c h i e v e rRNA of v e r y h i g h s p e c i f i c a c t i v i t y and p u r i t y . I n s i t u h y b r i d i z a t i o n of t h i s rRNA w i t h chromosomes demonstrated t h a t t h e ribosomal genes were l o c a t e d o n l y on t h e D and G group chromosomes. The p o t e n t i a l f o r s t u d y i n g f i n e chromosomal s t r u c t u r e by t h i s t e c h n i q u e i s demonstrated by t h e absence of ribosomal RNA genes on a DID t r a n s l o c a t i o n chromosome.
